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草酸和乙酸对红树林沉积物中菲的解吸行为的影响 
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高，且在菲的低浓度与高浓度处理条件间存在着显著性差异。以林内样点的沉积
物为例，菲的解吸比例在 10 mg·kg-1 菲的处理水平为 1.98±0.23%，在 160 mg·kg-1
菲的处理水平达到 17.57±0.17%。 
2、在草酸溶液、草酸和乙酸（1：1）混合溶液不同浓度水平对沉积物吸附
菲的研究中表明，在 0、0.0005、0.001、0.005、0.01、0.05、0.1 mol·L-1 的浓度
水平下，林外样点的沉积物中菲的解吸比例与林内、林缘比较，都表现为 大值；
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The effect of oxalic and acetic acid on the desorption of phenanthrene 




Mangrove ecosystem, as a class of important wetland ecosystem, their studies on 
organic pollutants were mainly focused on two aspects: the spatial distribution of 
organic pollutants in sediment, degradation of organic pollutants in mangrove 
escosystem. Exudates of mangrove plant roots have been proved to play an important 
role in degradation of organic pollutants. However, little is known about the effect of  
low molecular weight organic acids(LMWOAs) of mangrove plant root exudates on 
the desorption of organic pollutants in sediment, this will help us to reveal the transfer 
machanism of organic pollutants within different interfaces of mangrove rhizosphere, 
and clarify the influence of mangrove plants on the degradation of organic pollutants. 
In this research, we chose mangrove sediment as the reasearch material, 
phenanthrene as a typical PAH and oxalic and acetic acid as typical LMWOAs, and 
the batch adsorption/desorption experiment was performed: ① The sediment was 
treated with phenanthrene(10, 20, 40, 80, 160 mg·kg-1); ② The sediment 
contaminated with phenanthrene(160 mg·kg-1) was treated with oxalic acid (0, 0. 0005, 
0.001, 0.005, 0.01, 0.05, 0.1 mol·L-1); ③  The sediment contaminated with 
phenanthrene (160 mg·kg-1) was treated with oxalic and acetic acid(1:1)(0, 0.0005, 
0.001, 0.005, 0.01, 0.05, 0.1 mol·L-1). The amounts of phenanthrene desorption was 
observed to inquire into the the desorption experiment. We studied on 
adsorption/desorption of phenanthrene in spiked mangrove sediment under different 
treatment strength, the effect of desorption of phenanthrene in sediment in presence of 
oxalic and acetic acid, and the relationship between desorption of phenanthrene in 
spiked sediment and the physical and chemical characters of the sediment, which was  
intend to reveal the effect of desorption of phenanthrene in sediment in presence of 
oxalic and acetic acid, to lay the foundation for further showing the typical organic 
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The results were as follow: 
1, Under different phenanthrene treatment strength(10, 20, 40, 80, 160 mg·kg-1), a 
very significant negative correlation was observed between the desorption percentage 
of phenanthrene and the organic matters for three kinds of sediment, respectively 
called Linnei, Linwai and Linyuan(p<0.01). This showed that organic matters played 
a predominant role in retention of phenanthrene.  
The amounts of phenanthrene desorption was low under the low phenanthrene 
treatment strength, and high under the high phenanthrene treatment strength. The 
significant difference was observed between low and high phenanthrene treatment 
strength. For example, the desorption percentage of phenanthrene in Linnei sediment 
was 1.98±0.23% under 10 mg·kg-1 phenanthrene treatment strength, and 17.57±0.17% 
under 160 mg·kg-1 phenanthrene treatment strength. 
2, Under different oxalic acid and mixture of oxalic and acetic acid(1:1)  treatment 
strength(0, 0. 0005, 0.001, 0.005, 0.01, 0.05, 0.1 mol·L-1), the desorption percentage 
of phenanthrene in sediment Linwai was maximum, respectively. In addition to 0.001 
mol·L-1 mixture of oxalic and acetic acid(1:1)  treatment strength, a significant 
negative correlation was observed between the desorption percentage of phenanthrene 
and the organic matters for three kinds of sediment(p<0.05); and, under different 
oxalic acid and mixture of oxalic and acetic acid(1:1)  treatment strength , there was 
a very significant negative correlation(p<0.01). This showed again that organic 
matters played a predominant role in retention of phenanthrene. 
3, The amounts of phenanthrene desorption in spiked sediment increased with the  
rise of concntration of oxalic acid and mixture of oxalic and acetic acid(1:1). Oxalic 
acid and mixture of oxalic and acetic acid(1:1) amendment enhanced the 
phenanthrene desorption for all the sediment. It is noteworthy that a significant 
increase in the desorption occurred at very low concentration of oxalic acid and 
mixture of oxalic and acetic acid(1:1). With increasing concentrations of of oxalic 
acid and mixture of oxalic and acetic acid(1:1), the increase in desorption became less 
pronounced and then reached equilibrium. Meanwhile, a positive correlation was 
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mixture of oxalic and acetic acid(1:1), respectively. 
  4, Oxalic acid and acetic acid showed synergistic effect, further increasing the 
desorption of phenanthrene in the spiked sediment in the presence of oxalic and acetic 
acid(1:1). For example, the desorption percentage of phenanthrene in Linnei sediment 
was 17.62±0.25% in control, and 27.59±0.93% under 0.1 mol·L-1 mixture of oxalic 
and acetic acid(1:1)treatment strength. 
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表 1－1 16 种亲体多环芳烃[7] 








































































































Degree papers are in the “Xiamen University Electronic Theses and Dissertations Database”. Full
texts are available in the following ways: 
1. If your library is a CALIS member libraries, please log on http://etd.calis.edu.cn/ and submit
requests online, or consult the interlibrary loan department in your library. 
2. For users of non-CALIS member libraries, please mail to etd@xmu.edu.cn for delivery details.
厦
门
大
学
博
硕
士
论
文
摘
要
库
